Record Display Form 



http://westbrs:8002/bir^gate^^ 




□ 



Generate Collection 



Print 



L12: Entry 31 of 73 



File: USPT 



May 18, 1999 



DOCUMENT- IDENTIFIER: US 5904 96 9 A 

TITLE : Optical data recording medium and manufacturing method thereof 



Abstract Text (1) : 

A desired writable optical data recording medium has a transparent substrate 1 where 
a side wall of a recess is connected to a land surface by a curved surface. A data 
recording portion of a dye material may be placed only in recesses of a pre- formatted 
pattern on a transparent substrate, and a reflective layer may be formed on the data 
recording portion and on the exposed land area between neighboring recesses. The 
medium can show reflectivity of not less than 65% on reproduction and reduce the cost 
for manufacturing thereof. 

Brief Summary Text (3) : 

The present invention relates to a writable optical data recording medium comprising 
a data recording layer composed of a dye material, and a manufacturing method 
therefor . 

Brief Summary Text (5) : 

A writable optical data recording medium which has a data recording layer composed of 
a water- insoluble organic dye material and which produces an output signal conforming 
to the CD format in reproduction of its recorded data has been known. This type of 
recording medium is called as WO (write once) type CD ( Compact Disk ) and is disclosed 
in, for example,. Japanese Laid-Open No. 2-289,935 and U.S. Pat. No. 5,021,276. This WO 
type CD has a structure in which a data recording layer composed of a dye material, a 
metal reflective layer, and a protective layer of a UV curing type resin are 
successively formed on a surface having a pre -formatted pattern of a transparent 
substrate. In recording, a laser beam is irradiated through the transparent substrate 
to the recording layer to heat the dye material by virtue of the absorption of the 
laser light. The heat decomposes the dye material to change the optical property of 
the data recording layer, and causes deformation of the transparent substrate placed 
under the data recording layer. When the recorded data is reproduced, a low-powered 
laser beam, unaffecting the data recording layer, is irradiated to the recorded area 
along the tracks, and then a difference between intensities of the reflected lights 
from the recorded portion and unrecorded portion is detected. 

Brief Summary Text (11) : 

In accordance with the first aspect of the invention, an optical data recording 
medium is provided, which comprises: 

Brief Summary Text (16) : 

In order to manufacture the optical data recording medium of the first aspect of the 
invention, a method for manufacturing an optical data recording medium is provided 
which comprises the steps of: 

Brief Summary Text (25) : 

In accordance with the second aspect of the invention, in order to overcome the 
above-mentioned inconvenience of the conventional arts in a different way, an optical 
data recording medium is provided, which comprises: 

Brief Summary Text (30) : 

In order to manufacture the optical data recording medium of the second aspect of the 
invention, a method for manufacturing an optical data recording medium is provided 
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comprises the steps of: 
Brief Summary Text (38) : 

In the above-mentioned optical data recording media, it is desirable that the ratio 
b/a of the width b of the land surface defined between neighboring recesses to the 
space a between the bottoms of neighboring recesses is not more that 0.9. By 
controlling the ratio b/a to not more than 0.9, interference between a light 
reflected from the bottom of the recess and a light reflected from the land portion 
can be reduced effectively. As a result, a reflectivity with the laser beam for 
reproduction increases. 

Brief Summary Text (39) : 

In accordance with the third aspect of the invention, in order to overcome the 
above-mentioned inconvenience of the conventional arts in a different way, an optical 
data recording medium is provided, which comprises: 

Brief Summary Text (44) : 

According to the third aspect of the invention, a dye material is filled only in the 
recesses like pits and grooves of pre-f ormatted pattern, but any dye layer is not 
substantially formed on the land area defined between the recesses. An aluminum 
reflective layer is formed on the surface of the dye material filled in the recesses 
of the pre-f ormatted pattern and the land area. Since the a part of the light for 
reproduction need not pass through the dye material to arrive at the reflective layer 
and directs to the detector, the light amount detected by the detector increases 
compared with the conventional WO type CD. Specifically, in reproduction of a signal, 
the spot of laser beam for reproduction having a diameter of about three times of the 
width of the groove is irradiated along the track of the WO type CD. Therefore, the 
amount of light arriving at the aluminum reflective layer increases and then the 
reflectivity increases in the WO type CD of the invention because the outside portion 
of the laser beam for reproduction is directly projected on the aluminum reflective 
layer when the center of the laser beam spot is set at the middle of the groove, or 
because the central portion of the laser beam for reproduction is directly projected 
on the aluminum reflective layer when the center of the laser beam for reproduction 
is set on the land area between the neighboring groove of the pre-f ormatted pattern. 
Accordingly, a WO type optical data recording medium having the reflectivity of more 
than 65% conforming to the CD Standard can be produced. 

Brief Summary Text (45) : 

In order to manufacture the optical data recording medium of the third aspect of the 
invention, a method for manufacturing an optical data recording medium is provided 
which comprises preparing a transparent substrate on one surface of which recesses 
and lands are formed as a pre-f ormatted pattern; placing a dye material only in the 
recesses of the transparent substrate; and forming a reflective layer on the dye 
material filled in the recesses and the lands of the transparent substrate. 

Brief- Summary Text (46) : 

In the optical data recording medium according to the invention, it is preferred that 
the material of the reflective layer is one material selected from a group consisting 
of aluminum, copper and a polymer material produced by association of a 
di-carbocyanine dye dispersed vinyl resin solution. 

Drawing Description Text (2) : 

FIG. 1 is an enlarged cross sectional view of a main part of an optical data 
recording medium of the first embodiment according to the present invention. 

Drawing Description Text (3) : 

FIG. 2 is a top view of an optical data recording medium of the first embodiment 
according to the present invention. 

Drawing Description Text (4) : 

FIG. 3 is an enlarged cross sectional view of a main part of an optical data 
recording medium of the second embodiment according to the present invention. 

Drawing Description Text (5) : 

FIG. 4 is an enlarged cross sectional view of a main part of an optical data 
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recording medium of the third embodiment according to the present invention. 
Drawing Description Text (6) : 

FIG. 5 is an enlarged cross sectional view of a main part of an optical data 
recording medium of the fourth embodiment according to the present invention. 

Drawing Description Text (7) : 

FIG. 6 is a top view of an optical data recording medium of the fifth embodiment 
according to the present invention. 

Drawing Description Text (8) : 

FIG. 7 is an enlarged cross sectional view of a main part of an optical data 
recording medium of the sixth embodiment according to the present invention. 

Drawing Description Text (9) : 

FIG. 8 is a flowchart showing the manufacturing processes of an optical data 
recording medium of the sixth embodiment according to the present invention. 

Drawing Description Text (10) : 

FIG. 9 is a flowchart showing the processes for forming the recording layer in an 
optical data recording medium of the first embodiment according to the present 
invention. 

Drawing Description Text (11) : 

FIG. 10 is an enlarged cross sectional view of a main part of an optical data 
recording medium of the seventh embodiment according to the present invention. 

Detailed Description Text (4) : 

An optical data recording medium of the first embodiment will be described based on 
FIG. 1 and FIG. 2. FIG. 1 is an enlarged cross sectional view of a main part of an 
optical data recording medium of the first embodiment and FIG. 2 is a top view of the 
optical data recording medium of the first embodiment. As shown in these drawings, 
the optical data recording medium of the first embodiment is composed of a 
transparent substrate 1 on one surface of which a pre -formatted pattern 2 is formed 
as a fine irregular surface, a data recording portion 3 filled with a dye material in 
the pre-f ormatted pattern 2, a reflective layer 4 laid on the data recording portion 
3 and the exposed surface (land surface) of the transparent substrate 1 between the 
data recording portions 3, and a protective layer 5 coated on the reflective layer. 

Detailed Description Text (5) : 

As the transparent substrate 1, any types of the known transparent substrates can be 
used for the present invention. For example, a transparent substrate having a desired 
pre-f ormatted pattern by an injection molding of a transparent resin material such as 
polycarbonate, polymethyl methacrylate, polymethyl pentene, and epoxy resin. And, a 
transparent substrate formed by adhering a transparent resin film with a transferred 
desired pre-f ormatted pattern to a transparent ceramic disk such as a glass plate and 
the like can be used. A transparent substrate 1 which a disk-like optical data 
recording medium (hereinafter, referred to as an optical disk ) is composed of, is 
formed as a disk having a central hole la in its central portion as shown in FIG. 2. 
Further, the method for manufacturing the transparent substrate 1 belongs to the 
conventional arts and does not constitute the essential points in the present 
invention, and the explanation thereof has been omitted. 

Detailed Description Text (10) : 

The reflective layer can be formed using organic materials having high reflectivity 
besides metal materials such as aluminum, silver, copper, and the like, or metal 
alloys containing the above-mentioned metal materials as their main components. One 
example of the reflective layer using organic materials is an associated material 
formed by spin-coating a di-carbocyanine dye dispersed vinyl resin solution on a 
transparent substrate 1 and heat- treatment (for example, at 80 centigrade for 3 
hours) of the substrate 1. Among these reflective materials, aluminum is particularly 
suitable because it is low-cost and has the results of actual use in compact disks . 
When metals or metal alloy materials are used for a reflective layer, the reflective 
layer 4 can be formed by a method of making a film in vacuum such as sputtering, 
vacuum evaporation, and the like. In this case, a technique to enhance the 



3 of 11 



12/16/02 11:30 AM 



Record Display Form 



http://westbrs:8002Mr^gate^ 



reflectivity of those metal reflective layers by forming films having different 
densities by means of sputtering under a high degree of vacuum (for example, around 
10 . sup . -5 Torr ) in the vacuum chamber can be used. 

Detailed Description Text (15) : 

An acrylic resin containing 2 0 weight % of a phthalocyanine dye and 2 0 weight % of a 
cyanine respectively dispersed in the acrylic resin was used to form the data 
recording portion on a pre-f ormatted pattern of a polycarbonate substrate shown in 
FIGS. 1 and 2. Next, a di -carbocyanine dye dispersed vinyl resin solution was 
spin-coated on the surface having a pre-f ormatted pattern of the polycarbonate 
substrate. And then the substrate was heated at 80 centigrade for 3 hours to form an 
associated material as a reflective layer. Finally, a UV-curing resin as a protective 
layer was applied on the reflective layer to finish a product of an optical data 
recording medium . 

Detailed Description Text (16) : 

The obtained optical data recording medium was loaded into a drive system (an 
analyzer for CD-R: PULSE TECH CORPORATION, DDU-1000: .lambda. =780 nm) which conforms 
to the CD Standard. When test data (random EFM signals) were recorded on the data 
recording medium and reproduced therefrom by the drive system, excellent recording 
and reproducing characteristics were obtained. The reflectivity of the reproducing 
light measured not less than 65%. 

Detailed Description Text (19) : 

A data recording portion was formed using a dye material of acrylic resin containing 
2 0 weight % of a naphthalocyanine dye and a cyanine dye each dispersed in the acrylic 
resin. Other conditions to produce an optical recording medium were the same as those 
in the experimental example 1- (1) . 

Detailed Description Text (20) : 

When the obtained optical recording medium of the present example was loaded into the 
drive system used in Example 1-(1) to record test data (random EFM signals) and 
reproduce it, excellent receding and reproducing characteristics were obtained. The 
reflectivity of the reproduction light from the medium measured not less than 65%. 

Detailed Description Text (22) : 

A data recording portion was formed using a dye material of acrylic resin containing 
2 0 weight % of a naphthalocyanine dye and a phthalocyanine dye each dispersed in the 
acrylic resin. Other condition for producing an optical recording medium were the 
same as those in the example 1- (1) . 

Detailed Description Text (23) : 

When the obtained optical recording medium of the present example was loaded into the 
drive system used in Example 1-(1) to record test data (random EFM signals) and 
reproduce it, excellent recording and reproducing characteristics were obtained. The 
reflectivity of the reproduction light from the medium measured not less than 65%. 

Detailed Description Text (25) : 

Optical data recording media corresponding to the examples 1- (1) to l-(3) were 
produced in the same way in these examples except an associated material made from a 
phthalocyanine dye dispersed vinyl resin solution was used as the reflective layer. 

Detailed Description Text (26) : 

When the obtained optical recording medium of the present example was loaded into the 
drive system used in Example 1-(1) to record test data (random EFM signals) and 
reproduce it, excellent recording and reproducing characteristics were obtained. The 
reflectivity of the reproduction light from the medium measured not less than 65%. 

Detailed Description Text (28) : 

A data recording portion was formed on a polycarbonate substrate having the 
pre-f ormatted pattern shown in FIGS. 1 and 2 using an ethylcellosolve solution of a 
cyanine dye having its main absorption in the region of wavelength of 650 nm to 750 
nm. Next, a reflective layer was formed by sputtering aluminum on the surface having 
the pre-f ormatted pattern of the polycarbonate substrate. Finally, an optical data 
recording medium was completed by applying a protective layer of a UV-curing resin on 
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the aluminum reflective layer. 
Detailed Description Text (29) : 

When the obtained optical recording medium of the present example was loaded into the 
drive system used in Example 1- (1) to record test data (random EFM signals) and 
reproduce it, excellent recording and reproducing characteristics were obtained. The 
reflectivity of the reproduction light from the medium measured not less than 65%. 

Detailed Description Text (31) : 

A data recording portion was formed using an ethylcellosolve solution of a 
phthalocyanine dye showing its main absorption in the region of wavelength of 650 nm 
to 750 nm. Other condition for producing an optical recording medium were the same as 
those in the example 1- (5) . 

Detailed Description Text (32) : 

When the obtained optical recording medium of the present example was loaded into the 
drive system used in Example 1- (1) to record test data (random EFM signals) and 
reproduce it, excellent recording and reproducing characteristics were obtained. The 
reflectivity of the reproduction light from the medium measured not less than 65%. 

Detailed Description Text (34) : 

A data recording portion was formed using an ethylcellosolve solution of a mixture of 
a cyanine dye and a phthalocyanine dye showing its main absorption in the region of 
wavelength of 65 0 nm to 75 0 nm. Other conditions for producing an optical recording 
medium were the same as those in the example of 1- (5) . 

Detailed Description Text (35) : 

When the obtained optical recording medium of the present example was loaded into the 
drive system used in Example 1-(1) to record test data (random EFM signals) and 
reproduce it, excellent recording and reproducing characteristics were obtained. The 
reflectivity of the reproduction light from the medium measured not less than 65%. 

Detailed Description Text (37) : 

A data recording portion was formed using an ethylcellosolve solution of a 
polymethyne dye showing its main absorption in the region of wavelength of 650 nm to 
750 nm. Other conditions for producing an optical recording medium were the same as 
those in the example of 1- (5) . 

Detailed Description Text (38) : 

When the obtained optical recording medium of the present example was loaded into the 
drive system used in Example 1- (1) to record test data (random EFM signals) and 
reproduce it, excellent recording and reproducing characteristics were obtained. The 
reflectivity of the reproduction light from the medium measured not less than 65%. 

Detailed Description Text (40) : 

A data recording portion was formed on using an ethylcellosolve solution of a 
polycarbonate substrate having the pre-f ormatted pattern shown in FIGS. 1 and 2 using 
a cyanine dye having its main absorption in the region of wavelength of 55 0 nm to 650 
nm. Next, a reflective layer was formed by sputtering aluminum on the surface having 
the pre-f ormatted pattern of the polycarbonate substrate. Finally, an optical data 
recording medium was completed by applying a protective layer of a UV-curing resin on 
the aluminum reflective layer. 

Detailed Description Text (41) : 

An optical recording medium of the present experimental example was loaded into a 
drive system using a laser beam of a wavelength of 650 nm as its recording and 
reproducing light. When a test data were recorded in the medium and reproduced 
therefrom, excellent recording and reproducing characteristics were obtained. 

Detailed Description Text (43) : 

A data recording portion was formed using an ethylcellosolve solution of a 
phthalocyanine dye showing its main absorption in the region of wavelength of 55 0 nm 
to 650 nm. Other condition for producing an optical recording medium were the same as 
those in the example 1-5. 
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Detailed Description Text (44) : 

An optical recording medium of the present experimental example was loaded into a 
drive system having a 650 nm laser beam for recording and reproducing. When test data 
were recorded on the medium and reproduced therefrom, excellent recording and 
reproducing characteristics were obtained. 

Detailed Description Text (46) : 

A data recording portion was formed using an ethylcellosolve solution of a cyanine 
dye and a phthalocyanine dye showing its main absorption in the region of wavelength 
of 550 nm to 650 nm. Other conditions for producing an optical recording medium were 
the same as those in the example of 1- (5) . 

Detailed Description Text (47) : 

An optical recording medium of the present experimental example was loaded into a 
drive system having a 650 nm laser beam for recording and reproducing. When test data 
were recorded on the medium and reproduced therefrom, excellent recording and 
reproducing characteristics were obtained. 

Detailed Description Text (49) : 

A data recording portion was formed using an ethylcellosolve solution of a 
polymethyne dye showing its main absorption in the region of wavelength of 550 nm to 
650 nm. Other conditions for producing an optical recording medium were the same as 
those in the example of l-(5). 

Detailed Description Text (50) : 

When an optical recording medium of the present experimental example was loaded into 
a drive system having a 650 nm laser beam for recording and reproducing. When test 
data were recorded on the medium and reproduced therefrom, excellent recording and 
reproducing characteristics were obtained. 

Detailed Description Text (52) : 

An optical data recording medium of a second embodiment will be described based on 
FIG. 3. FIG. 3 is an enlarged cross sectional view of a main part of the optical data 
recording medium of the second embodiment. As shown in the drawing, the optical data 
recording medium is characterized by an undercoat layer 6 formed on the surface 
having a pre-f ormatted pattern of a transparent substrate 1. A data recording portion 

3 was formed by filling a dye material in the grooves 2a and pre-pits 2b of the 

pre -formatted pattern 2 formed on the surface of the undercoat layer 6. A reflective 
layer was formed on the data recording portion 3 and on the exposed surface of the 
undercoat layer between neighboring data recording portions 3 . A protective layer 5 
was coated on the reflective layer 4 . 

Detailed Description Text (67) : 

Various kinds of optical data recording media according to the second embodiment were 
produced using various dye materials as used in the first embodiment for a data 
recording portion and using various materials as used in the first embodiment for 
reflective layers. They were loaded in the drive system, used in the first 
embodiment, conforming to The CD Standard. When test data (random EMFsignals) were 
recorded on these media and reproduced therefrom, excellent recording and reproducing 
characteristics were obtained in the respective data recording optical media . The 
reflectivities of the reproducing light measured not less than 65%. 

Detailed Description Text (69) : 

An optical data recording medium according to a third embodiment will be explained 
based on FIG. 4. FIG. 4 is an enlarged cross sectional view of a main part of an 
optical data recording medium of the third embodiment. As clearly seen in the 
drawing, the optical data recording medium of the third embodiment is characterized 
in that a reflective layer 4 was laid through an intermediate layer 7 on the surface 
of a data recording portion 3 which was formed by filling a dye in a pre-f ormatted 
pattern and on the exposed surface between the neighboring data recording portions 3 
of a transparent substrate 1. A protective layer 5 was coated on the reflective layer 

4 . 

Detailed Description Text (72) : 

Various kinds of optical data recording media according to the third embodiment were 
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produced using various dye materials as used in the first embodiment for a data 
recording portion and various material as used in the first embodiment for reflective 
layers. These obtained media were loaded in the drive system, used in the first 
embodiment, conforming to the CD Standard. When test data were recorded in the media 
and reproduced therefrom, excellent recording and reproducing characteristics were 
obtained in the respective media. The reflectivity of the reproducing light measured 
not less than 65%. 

Detailed Description Text (75) : 

An optical data recording medium according to a fourth embodiment is explained based 
on FIG. 5. FIG. 5 is an enlarged cross sectional view of a main part of an optical 
data recording medium according to the fourth embodiment. As clearly seen in the 
drawing, the optical data recording medium is characterized in that a printed layer 8 
is applied on the surface of a protective layer 5. 

Detailed Description Text (77) : 

These optical data recording media according to the fourth embodiment were loaded 
into the drive system conforming to the CD Standard, used in the first embodiment. 
When test data were recorded on the media and reproduced therefrom, excellent 
recording and reproducing characteristics were obtained. Further, although in this 
embodiment (FIG. 5) a printed layer was formed on the optical data recording medium 
according to the first embodiment (FIG. 1) , the printed layer was formed on an 
optical data recording medium according to the second embodiment and the third 
embodiment respectively. In respective media with the printed layer, the same 
excellent performance in terms of recording and reproducing as those without the 
printed layer was obtained. 

Detailed Description Text (79) : 

An optical data recording medium according to a fifth embodiment is explained based 
on FIG. 6. FIG. 6 is a plan view of the optical recording medium according to the 
fifth embodiment. As clearly seen in the drawing, the optical recording medium 
according to the present embodiment is characterized by an optical data recording 
medium having a data recording area divided into a ROM area 11a and a writable area 
lib, or a so-called partial ROM type optical data recording medium to which the 
present invention is applied. 

Detailed Description Text (81) : 

Further, the writable area lib can be constructed in the same way as the optical data 
recording medium according to the first embodiment, the second embodiment, or the 
third embodiment. Also, a printed layer can be formed on the outside surface of a 
protective layer as shown in FIG. 5. 

Detailed Description Text (83) : 

The writable area lib of the optical data recording medium according to the fifth 
embodiment was confirmed to have the same excellent recording and reproducing 
characteristics as the above-mentioned embodiments. Further, the ROM area 11a was 
confirmed to have excellent reproducing characteristics when used on a drive system 
conforming to the CD Standard. 

Detailed Description Text (85) : 

An optical data recording medium according to a sixth embodiment is explained based 
on FIG. 7 through FIG. 8. FIG. 7 is a cross sectional view of the optical data 
recording medium according to the sixth embodiment, and FIG. 8 is flowchart of 
manufacturing processes for the optical recording medium according to the sixth 
embodiment. As shown in FIG. 7, the optical data recording medium according to the 
sixth embodiment is characterized in that a side wall 76 of a groove 2a and a side 
wall 70 of a pre-pit 2b are connected with a land surface 72 of land area 2c by a 
curved surfaces 78 and 74 respectively. 

Detailed Description Text (86) : 

As shown in FIG. 1, FIG. 3, FIG. 4, and FIG. 5, the optical data recording medium 
according to the first through the fifth embodiment has a boundary between the guide 
groove 2a and the land area 2c and a boundary between the pre-pit 2b and the land 
area 2c both of which are sharp -edged. However, the optical data recording medium 
according to the sixth embodiment is structured so that each boundary has a curved 
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surface as shown in FIG. 7 in order to decrease interference between the light 
reflected from the land surface and the bottom 75. In accordance with the structure 
of the pre-f ormatted pattern where the side walls of recesses like grooves 2a and 
pre-pits 2b are connected with the respective land surfaces by curved surfaces, a 
reflectivity of not less than 65% with laser beam for reproduction can be easily 
obtained. Further, in this embodiment, the dye material was filled not only in the 
recesses including the groove 2a and the pre-pit 2b, but also placed as a thin data 
recording layer 80 between the substrate 1 and reflective layer 4. However, the 
structure of the optical recording media described in the first to fifth embodiments 
where the dye material existed only in the recesses of the pre-f ormatted pattern may 
be applied to the present embodiment as shown in FIG. 7. 

Detailed Description Text (88) : 

The manufacturing processes of the optical data recording medium according to the 
sixth embodiment is shown in the flowchart of FIG. 8. 

Detailed Description Text (89) : 

In the first stage (SI) , a glass disk is cleaned by an appropriate solvent or other 
method. Then, a silane solution as an adhesive accelerator and a photoresist are 
spin-coated respectively on the glass disk (S2,S3). In the fourth stage (S4) , the 
glass disk is prebaked and then the glass disk with photoresist is exposed to a laser 
beam in accordance with a certain pre-f ormatted pattern thereon (S5 : cutting) . After 
developing the exposed glass disk (S6) , it is subjected to the first bake treatment 
(S7) which is one process used in a conventional technique for manufacturing the 
transparent substrate. Then, in the second bake treatment (S8) , the grass disk is 
heated over the glass transition temperature of the photo-resist to deform the 
pre-f ormatted pattern developed in the stage S6. This deformation by the heating 
provides the specific structure of the photoresist where a boundary between the guide 
groove 2a and the land area 2c and a boundary between the pre-pit 2b and the land 
area 2c are in the form of curved surfaces. After this stage (S8) , the conventional 
processes as shown in FIG. 8 (steps S9-S20) are carried out for making an optical 
data recording medium 

Detailed Description Text (90) : 

The optical data recording medium according to the sixth embodiment with the boundary 
between the guide groove 2a and the land area 2c and the boundary between the pre-pit 
2b and the land area 2c both of which have a curved surface can reduce the 
interference of light at the boundary between the bottom surface of the pre-f ormatted 
pattern 2 and the land area 2c of the transparent substrate 1 compared with the 
boundaries of a sharp edge. Consequently, even if the material having a less 
reflectivity than pure silver are used to form a reflective layer 4, the reflectivity 
of not less than 65%. 

Detailed Description Text (92) : 

An optical data recording medium according to a seventh embodiment is explained based 
on FIGS. 10 and 11. FIG. 10 is a cross sectional view of a main part of the optical 
data recording medium according to the seventh embodiment. As shown in FIG. 10, the 
optical data recording medium is characterized in that a portion 2d corresponding to 
one edge (left side edge in FIG. 10) of the land area 2c is projected from the land 
surface in the thickness direction of the transparent substrate. The portion 2d also 
corresponds to a boundary between the side wall 70 (left side wall in FIG. 10) of the 
pre-pit 2b and a surface of the land area 2c formed. 

Detailed Description Text (93) : 

FIG. 11 is a concept ional view showing the structure of the guide groove 2a and the 
projecting portion 2d of the optical data recording medium according to the seventh 
embodiment. In FIG. 11, the pre-pits 2b and the dye material 3 are not shown for the 
purpose of simply explaining the structural relationship between the projecting 
portion 2d and the guide groove 2a. The projecting portion 2d is formed on the left 
side edge of the land portion 2c and extends linearly along the groove 2a. 

Detailed Description Text (94) : 

Although, as shown in FIG. 1, FIG. 3, FIG. 4, and FIG. 5, the optical data recording 
media according to the first through the fifth embodiments have a flat surface of the 
land portion 2c, the optical data recording medium according to the seventh 
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embodiment has the linear projected portion 2d from the land surface in the direction 
of the thickness of the transparent substrate 1 at the boundary between the recess 
(groove 2a, pre-pit 2b) and the land portion 2c. Also, in the case of the seventh 
embodiment, it is preferred that the ratio b/a of a width b of the land area (without 
the area of the projecting portion 2d) to a distance a between the bottoms of 
neighboring pre-pits 2b in the pre-f ormatted pattern is not more than 90%. 

Detailed Description Text (95) : 

The linear projected portion 2d can be formed by opening the molding die and removing 
the transparent substrate from the stamper in the step Sll shown in FIG. 8 after the 
resin was injected into the die with the stamper therein, but before the resin has 
been completely hardened. The other steps for manufacturing the optical recording 
medium according to the present embodiment has the same steps shown in the sixth 
embodiment and FIG. 8 except the step of the second bake (S8) was not carried out. 

Detailed Description Text (96) : 

The optical data recording medium according to the present embodiment has the linear 
projected portion in the thickness direction of the transparent substrate formed at 
the boundary between the recesses of pre-f ormatted pattern 2 and the land area 2c, 
and the interference of light is reduced at the boundary. Consequently, even if the 
reflective materials having less reflectivity than pure silver is used to form a 
reflective layer 4, the reflectivity of more than 65% can be obtained. 

Detailed Description Text (97) : 

Further, the above-mentioned embodiments were explained using disk-like recording 
media, but the essential points of the present invention is not limited only to the 
disk-like recording media, but can be applied to optical data recording media of 
other forms such as card-like or tape-like media. 

Detailed Description Text (98) : 

As mentioned above, as the present invention enables the production of an optical 
data recording medium such as writable CDs requiring, for example, a reflectivity of 
more than 65% using low-cost materials like aluminum for the reflective layer, the 
production cost of such optical data recording can be reduced. Further, as the 
manufacturing method of an optical data recording medium according to the present 
invention enables the production of writable optical data recording media of a high 
reflectivity provided with a low-cost and corrosion resisting reflective layer 
composed of aluminum and the like, such optical data recording media can be produced 
at a low cost. 

Detailed Description Text (99) : 

Although the reproduction light of the wavelength .lambda. =650 nm was used in 
Examples 1- (9) . about . 1- (12) of the first Embodiment, an wavelength selected from the 
range of 63 0 . about . 670 nm may be used instead of .lambda. =650 nm to reproduce the 
optical recording media obtained in these Examples. 

CLAIMS : 

1. An optical data recording medium comprising: 

a transparent substrate formed by molding such that recesses and lands are formed on 
one surface of the substrate as a pre-f ormatted pattern and a portion connecting a 
side wall of a recess with a land surface defined by the recess is formed as a curved 
surface; 

a data recording layer comprised of a dye material and formed on the one surface of 
the transparent substrate and; 

a reflective layer comprised of a material having a lower reflectivity than silver 
and formed on the data recording layer, wherein the data recording layer exists only 
in the recesses of the transparent substrate. 

2. An optical data recording medium according to claim 1, wherein a ratio b/a of a 
width b of the land surface defined between neighboring recesses to a distance a 
between the bottoms of the neighboring recesses is not more than 0.9. 
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3 . An optical data recording medium according to claim 1, wherein the optical data 
recording medium has a reflectivity of more than 65% with a laser beam for 
reproduction . 

4. An optical data recording medium according to claim 1, wherein the material of the 
reflective layer is one material selected from a group consisting of aluminum, copper 
and a polymer material produced by association of a dicarbocyanine dye dispersed 
vinyl resin solution. 

5. An optical data recording medium according to claim 1, wherein the material of the 
reflective layer is aluminum. 

6. An optical data recording medium comprising: 

a transparent substrate formed by molding such that recesses and lands are formed as 
a pre-f ormatted pattern and a portion connecting a side wall of a recess with a land 
surface defined by the recess is projected from the land surface in a direction of 
the thickness of the transparent substrate; 

a data recording layer comprised of a dye material and formed on the one surface of 
the transparent substrate and; 

a reflective layer comprised of a material having a lower reflectivity than silver 
and formed on the data recording layer, 

wherein the data recording layer exists only in the recesses of the transparent 
substrate . 

7. An optical data recording medium according to claim 6, wherein a ratio b/a of a 
width b of the land defined between neighboring recesses to a distance between the 
bottoms of the neighboring recesses is not more than 0.9. 

8 . An optical data recording medium according to claim 6, wherein the optical data 
recording medium has a reflectivity of more than 65% with a laser beam for 
reproduction . 

9. An optical data recording medium according to claim 6, wherein the material of the 
reflective layer is one material selected from a group consisting of aluminum, copper 
and a polymer material produced by association of a dicarbocyanine dye dispersed 
vinyl resin solution. 

10. An optical data recording medium according to claim 6, wherein the material of 
the reflective layer is aluminum. 

11. An optical data recording medium comprising: 

a transparent substrate on one surface of which recesses and lands are formed as 
pre-f ormatted pattern; 

a reflective layer comprised of a material having a lower reflectivity than silver 
and formed on the one surface of the transparent substrate; 

a data recording portion comprising a dye material, which is formed only in the 
recesses of the transparent substrate. 

12 . An optical data recording medium according to claim 11, wherein the optical data 
recording medium has a reflectivity of more than 65% with a laser beam for 
reproduction. 

13. An optical data recording medium according to claim 11, wherein the material of 
the reflective layer is one material selected from a group consisting of aluminum, 
copper and a polymer material produced by association of a dicarbocyanine dye 
dispersed vinyl resin solution. 
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14. An optical data recording medium according to claim 11, wherein the material of 
the reflective layer is aluminum. 

15. An optical data recording medium according to claim 11, wherein the dye material 
is at least one materials selected from a group consisting of dicarbocyanine 
derivative, a phthalocyanine derivative, a naphthalocyanine derivative, and a cyanine 
derivative . 

16. An optical data recording medium according to claim 11, wherein the transparent 
substrate is a substrate formed by molding such that a portion connecting a side wall 
of a recess with a land surface defined by the recess is formed as a curved surface. 

17. An optical data recording medium according to claim 11, wherein the transparent 
substrate is a substrate formed by molding such that a portion connecting a side wall 
of a recess with a land surface defined by the recess is projected from the land 
surface in a direction of the thickness of the transparent substrate. 

18. A method for manufacturing an optical data recording medium comprising: 

preparing a transparent substrate on one surface of which recesses and lands are 
formed as a pre-f ormatted pattern; 

placing a dye material only in the recesses of the transparent substrate; 

forming a reflective layer on the dye material filled in the recesses and the lands 
of the transparent substrate. 

19. A method for manufacturing an optical data recording medium according to claim 

18, wherein the dye material is filled only in the recesses by spin-coating a 
solution of the dye material on the one surface of the transparent substrate and 
selectively removing the dye material deposited on the lands between the recesses so 
as to expose the surface of the lands. 

20. A method for manufacturing an optical data recording medium according to claim 

19, wherein the dye material deposited on the lands is selectively removed by 
spin-coating a solvent on the one surface after spin-coating of the solution of the 
dye material . 
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Abstract Text (1) : 

A magneto -optical recording medium comprising a transparent substrate, a first 
dielectric layer on the substrate, a magneto-optical recording layer on the first 
dielectric layer and a metal reflecting layer on the magneto-optical recording layer, 
optically with a second dielecric layer between the magneto-optical recording layer, 
wherein the magneto-optical recording layer has a Curie temperature Tc of from 
100. degree. C. to 200. degree. C. and a layer thickness of from 15 nm to 60 nm, the 
metal reflecting layer has a layer thickness of not less than 60 nm and a product 
. lambda. d of a thermal conductivity .lambda, by the layer thickness d of from 2.5 
.mu.W/K to 20 .mu.W/K, and the following formula is satisfied: 

Tc . Itoreq. -10 . times .. lambda . d+3 00 . This magneto -optical recording medium has an 
improved stability under repeated recording and erasing, or continuous erasing, 
operations without a loss of a high recording sensitivity thereof. 

Brief Summary Text (3) : 

The present invention relates to a magneto -optical recording medium in which 
information is recorded, reproduced and erased by a light such as a laser beam. More 
specifically, the present invention relates to a magneto -optical recording medium 
comprising a magneto-optical recording layer of a rare -earth and transition metal 
elements alloy or the like having a low Curie temperature, and a metal reflecting 
layer having a high thermal conductivity and/or a thick thickness and having a high 
recording sensitivity and in particular, an excellent resistance to repeated 
recording and erasing or to a continuous erasing. 

Brief Summary Text (5) : 

Magneto -optical recording mediums are in practical use as high density and high 
capacity information storage mediums, and particularly, various materials and systems 
have been proposed for information-erasable magneto-optical recording mediums having 
various fields of application. 

Brief Summary Text (6) : 

A magneto -optical recording medium equivalent to a medium proposed in the prior art 
is a disc comprising a polycarbonate resin (PC) substrate having a thickness of 1.2 
mm / a first transparent dielectric layer of AlSiN having a thickness of 110 nm / a 
magneto-optical recording layer of TbFeCo having a thickness of 22.5 nm / a second 
transparent dielectric layer of AlSiN having a thickness of 25 nm / a metal 
reflecting layer of AlTi having a thickness of 4 0 nm / and a protecting organic layer 
of an UV-curable resin having a thickness of 2 0 .mu.m and a diameter of 13 0 mm. 

Brief Summary Text (7) : 

The present inventors carried out the following evaluation of a magneto -optical 
recording medium having the same construction as that of the above magneto-optical 
recording medium: On a track having a diameter of 3 0 mm, a recording was made under 
the conditions of a disc rotation speed of 1800 r.p.m., a recording frequency of 3.7 
MH.sub.z (pulse duty of 33%), an external magnetic field of 24 kA/m (300 Oe) and a 
recording laser power of 5.5 mW (the value at which the C/N reaches the maximum 
value) , and then a laser beam having a power of 9 mW was continuously irradiated on 
the same track as above until a predetermined number of rotations was reached, to 
test the continuous erasing resistance. The above predetermined number of rotations 
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was made 10. sup. 7, as it is generally considered necessary to maintain a C/N of 45 dB 
or more after 10. sup. 7 rotations. After the continuous erasing resistance test, the 
C/N was measured by conducting a recording under the same conditions as above, and a 
reproduction, and as a result, it was found that initial C/N was 48 dB, and that the 
C/N was reduced by 2 dB to 46 dB after 10. sup. 3 rotations in a continuous erasing 
operation, and by 8 dB to 40 dB after 10. sup. 7 rotations in a continuous erasing 
operation, and accordingly, the magneto -optical recording medium did not satisfy the 
criteria of a C/N of not less than 45 dB after 10. sup. 7 rotations. 

Brief Summary Text (8) : 

Namely, it was shown that the magneto -optical recording medium suffers a thermal 
deterioration of the magneto-optical recording layer when subjected to a repeated 
recording and erasing, because the medium is recorded and erased by heat from a laser 
beam. In particular, erasing is performed with a laser beam having a high power such 
that the temperature of the recording layer is considered to be raised to above 
500. degree. C, to thereby cause a remarkable deterioration of the recording layer 
when continuously erasing an identical track. Thus, for a rewritable magneto -optical 
recording medium, the problem of a deterioration of the performance of a 
magneto-optical recording medium due to a repeated recording and erasing, or a 
continuous erasing, of tracks must be solved. 

Brief Summary Text (9) : 

Therefore, the object of the present invention is to provide a magneto -optical 
recording medium having a sufficient resistance to a repeated recording and erasing, 
or to a continuous erasing of tracks. 

Brief Summary Text (11) : 

The above object of the present invention is attained by a magneto -optical recording 
medium comprising a transparent substrate, a first dielectric layer on the substrate, 
a magneto-optical recording layer on the first dielectric layer, and a metal 
reflecting layer on the magneto-optical recording layer, optionally with a second 
dielectric layer between the magneto-optical recording layer and the metal reflecting 
layer, wherein said magneto-optical recording layer has a Curie temperature Tc of 
from 100. degree. C. to 200. degree. C. ( 100 . ltoreq . Tc . ltoreq . 2 00) and a layer 
thickness t of from 15 nm to 60 nm ( 15 . ltoreq . t . ltoreq . 60) , the metal reflecting 
layer has a layer thickness d of not less than 60 nm, and a product . lambda. d of a 
thermal conductivity .lambda, by the layer thickness d of from 2.5 .mu.W/K to 20 
.mu.W/K (2 . 5 . ltoreq. . lambda . d. ltoreq. 20) , whereby the following formula is satisfied: 
Tc . ltoreq. -10 . times . . lambda . d+3 00 . 

Brief Summary Text (12) : 

As described above, the present inventors tested the continuous erasing stability of 
a magneto -optical recording medium having a construction equivalent to that of a 
medium proposed in the prior art, and found that the C/N of the medium was remarkably 
reduced after 10. sup. 7 rotations. The reason for this is considered to be that the 
recording layer is thermally deteriorated by an elevation of the temperature due to 
an irradiation of a laser during the continuous erasing stability test. Namely, a 
temperature of the amorphous rare-earth and transition metal alloy of the medium is 
raised to above 500. degree. C. during the erasing, and therefore, a relaxation of the 
amorphous structure, a crystallization, an oxidization, and a nitrization, etc. of 
the magneto-optical recording layer occur, to thereby deteriorate the magneto -optical 
characteristics and lower the C/N of the medium . 

Brief Summary Text (13) : 

Accordingly, the present inventors sought ways in which to prevent the temperature 
elevation of the recording layer, and found that an increase of the . lambda. d of a 
metal reflecting layer behind the recording layer, i.e., a selection of a material 
for the reflecting layer having a high thermal conductivity, and/or a thickening of 
the reflecting layer, is a most effective measure. Nevertheless, although this method 
allowed a prevention of the raising of the temperature of the recording layer, it 
caused a lowering of the sensitivity of the medium and required a high laser power 
for recording. 

Brief Summary Text (14) : 

Accordingly, the present inventors then considered that a magneto-optical recording 
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layer having a lower Curie temperature Tc would effectively obtain a necessary 
recording sensitivity with a recording laser power comparative to that for the 
magneto -optical recording medium proposed in the prior art, and thus evaluated a 
magneto -optical recording disc having the following construction: the disc comprised 
a PC substrate (1.2 mm) an AlSiN layer (110 nm) / a TbFeCo layer (22.5 nm) / an AlSiN 
layer (25 nm) / an AITi layer (80 nm) / a protecting organic layer of UV-curable 
resin (20 .mu.m) , and had a diameter of 130 mm, in which the metal reflecting layer 
had a thickness double that of the medium proposed in the prior art, and the 
magne t o - op t i c a 1 recording layer had a Curie temperature of about 190. degree. C. A 
test of the continuous erasing stability as above, at an erasing power of 9 mW, was 
performed on this disc, and surprisingly, an excellent result of C/N.gtoreq.45 dB 
after 10. sup. 7 rotations was obtained. The C/N reached a maximum value at a laser 
power of 5.5 mW, and thus the recording sensitivity was comparable to that of the 
commercially available magneto -optical recording medium . This was considered to be 
because the thickness of the reflecting layer was increased from 4 0 nm to 8 0 nm, to 
thereby increase the . lambda. d corresponding to the heat sink characteristic of a 
spot of the recording layer heated by a laser, and remarkably prevent an elevation of 
the temperature of the recording layer. 

Brief Summary Text (15) : 

Further, a magneto -optical recording medium having the following construction was 
made: a PC substrate (1.2 mm) / an AlSiN layer (110 nm) / a NdDyTbFeCo layer (22.5 
nm) / an AlSiN layer (25 nm) / an AITi layer (100 nm) / a protecting organic layer of 
an UV-curable resin (20 .mu.m) , and having a diameter of 130 mm, the metal reflecting 
layer having a thickness of 100 nm, more than double that of the medium proposed in 
the prior art, and the magneto-optical recording layer having a Curie temperature of 
about 150. degree. C. A test of the continuous erasing stability as above, at an 
erasing power of 8.5 mW, was performed on this disc, and surprisingly, excellent 
results of a lowering of the C/N by less than 1 dB after 10. sup. 6 rotations, and a 
lowering of the C/N by about 1.5 dB and a C/N of 45.5 dB after 10. sup. 7 rotations 
were obtained. The C/N reached a maximum value at a laser power of 5.0 mW, and thus 
the recording sensitivity was superior to that of the magneto -optical recording 
medium proposed in the prior art. Such a highly sensitive medium is preferred for a 
high speed drive at 2400 rpm or 3600 rpm or more, as at a high rotation speed, a 
temperature elevation of the recording layer is smaller than that at a lower rotation 
speed, even at the same laser power, and this is preferable from the viewpoint of the 
stability of the medium . Therefore, a medium more sensitive than the present standard 
can be evaluated under milder conditions, i.e., at an erasing power of 8.5 mW or at a 
higher rotation speed. The present invention adopted the former condition, and 
mediums which reached a maximum C/N value at 5.0 mW were evaluated at an erasing 
power of 8.5 mW. Similarly, mediums which reached a maximum C/N value at 4.5 mW, as 
described later, were evaluated at an erasing power of 8.0 mW. 

Drawing Description Text (2) : 

FIGS. 1 and 2 are sectional views of magneto -optical mediums made in Examples and 
Comparative examples; and 

Detailed Description Text (5) : 

When the medium construction and the thicknesses of the layers are the same, the 
recording sensitivity of the medium is mainly determined by a combination of Tc and 
. lambda. d. A combination of a low Tc and a small . lambda. d provides a highly 
sensitive medium which can be adopted to a high speed drive. Also, the recording 
sensitivity of a medium can be controlled by the thicknesses of the dielectric layers 
and the recording layer. When considering the requirements of the drive, such as a 
medium reflectance and C/N value, it is concluded that if Tc and . lambda. d are within 
the range of the present invention, magneto -optical recording mediums having a 
recording sensitivity and an erasing stability adapted to current and future 
magneto-optical recording drives can be obtained. 

Detailed Description Text (6) : 

The Curie temperature Tc of the magneto-optical recording layer should be not lower 
than 100. degree. C. (Tc . gtoreq. 100) preferably not lower than 110. degree. C. 
(Tc .gtoreq. 110) , since a high temperature and high humidity stability test of a 
magneto -optical recording medium is carried out at 80. degree. C. and 85% RH. Also, 
the Curie temperature Tc of the magneto -optical recording layer should be not higher 
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than 200. degree. C. (Tc . ltoreq. 200) , from the above-mentioned reason. Further not 
only for a C/N value of not lower than 45 dB after 10. sup. 7 rotations but also a 
lesser lowering of the C/N value after 10. sup. 7 rotations, the Curie temperature Tc 
of the magneto-optical recording layer is preferably not higher than 180. degree. C. 
(Tc . ltoreq. 180) , more preferably not higher than 160. degree. C. (Tc . ltoreq . 160) . 

Detailed Description Text (9) : 

The relative thickness between the first and second magnetic layers is preferably 
t.sub.l <t.sub.2, where t.sub.l denotes the thickness of the first magnetic layer and 
t.sub.2 denotes the thickness of the second magnetic layer. If t.sub.l 
. gtoreq. t.sub.2, i.e., t.sub.2 is too thin, the magnetization of the first magnetic 
layer cannot be maintained even if the coercive force He. sub. 2 of the second magnetic 
layer is larger than the coercive force He. sub. 1 of the first magnetic layer, i.e., 
He. sub. 2 >Hc.sub.l. As a result, a C/N value of the medium may be lower than that of 
a medium having a magneto -optical recording layer composed of a single magnetic 
layer. If the first magnetic layer is too thin, however, it is difficult to form a 
layer exhibiting good magnetic characteristics, and the formed layer is not stable. 
Therefore, the first magnetic layer preferably has a thickness of not less than 10 nm 
and thus 10 . ltoreq. t . sub . 1 < (t.sub.l + t.sub.2) / 2. 

Detailed Description Text (10) : 

A magneto -optical recording medium of the present invention is characterized in that 
the Faraday effect is also utilized by passing a laser through the recording layer. 
Nevertheless, the present invention can be applied to an exchange coupled complex 
layer in which the construction of the first and second magnetic layers is reversed. 
Further, a layer for controlling the exchange coupling force may be inserted between 
the first and second magnetic layers. 

Detailed Description Text (14) : 

In the present invention, if the magneto-optical recording layer has a relatively 
high Curie temperature, it is impossible to use a metal reflecting layer having a 
high . lambda. d value, to obtain a sensitivity equivalent to the medium used in the 
experiment, or higher than that, considering use at a higher rotation speed, 
Therefore, it was found from experiments that it is generally necessary to satisfy 
Tc . ltoreq. -10 .times .. lambda. d+300, and for a more sensitive magneto -optical recording 
medium, preferably Tc . ltoreq .- 10 . times .. lambda . d+24 0 . (FIG. 3, made from the results 
of Examples and Comparative examples, shows that the recording power Pw at which the 
C/N reached the maximum value varies in relation to the decline of lines such as the 
lines of Tc= - 10 . times .. lambda . d+3 00 and Tc=-10 . times .. lambda . d+240) 

Detailed Description Text (18) : 

The stack structure of the magneto -optical recording medium of the present invention 
is not limited except that the metal reflecting layer is formed behind the 
magneto-optical recording layer or on the opposite side of the light -incident 
surface. For example, the metal reflecting layer may be formed on the magneto-optical 
recording layer directly or with a transparent dielectric layer between the metal 
reflecting layer and the magneto-optical recording layer. An inorganic protecting 
layer such as a transparent dielectric layer and/or an organic protecting layer such 
as an optically curable resin layer may be formed on the metal reflecting layer. The 
most preferred basic construction is a substrate / a first transparent dieletric 
layer / a magneto-optical recording layer / a second transparent dielectric layer / a 
metal reflecting layer. 

Detailed Description Text (25) : 

As described above, the present invention resides in a combination of a metal 
reflecting layer having a certain heat sink characteristic and a magneto-optical 
recording layer having a certain Curie temperature and attains a magneto -optical 
recording medium in which a resistance to repeated recording and erasing and a 
resistance to continuous erasing are improved, and thus practically reliable. 

Detailed Description Text (41) : 

Magneto -optical recording mediums having the construction shown in FIG. 1 were 
manufactured in the following manner. In FIG. 1, 1 denotes a substrate, 2 a first 
transparent dielectric layer, 3 a magneto-optical recording layer, 4 a second 
transparent dielectric layer, 5 a metal reflecting layer, and 6 an organic protecting 
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layer. 

Detailed Description Text (50) : 

Examples 1 and 2 were repeated and magneto -optical recording discs were made, except 
that as the metal reflecting layer 5 an AlAuTi (91:7:2) layer (Example 3) or an 
AgAuTi (93:5:2) layer (Example 4) was deposited using a target of an Al or Ag disc 
with Au and Ti chips (5 . times . 5 . times . 1 mm) thereon and a pure 99.999% Ar gas by RF 
sputtering at a pressure of 0.67 Pa (5 mTorr ) , a power of 100 W and a frequency of 
13.56 MHz. The samples had a . lambda. d of 3.0 .mu.W/K (Example 3) and a . lambda. d of 
5.1 .mu.W/K (Example 4). 

Detailed Description Text (56) : 

Examples 5 and 6 was repeated and magneto -optical recording discs were made, except 
that as the metal reflecting layer 5 an AlAuTi (91:7:2) layer 200 nm thick (Example 
7) or an AgAuTi (93:5:2) layer 120 nm thick (Example 8) was deposited using a target 
of an Al or Ag disc (100 mm diameter and 5 mm thickness) with Au and Ti chips 
(5 . times . 5 . times . 1 mm) thereon and a pure 99.999% Ar gas by RF sputtering at a 
pressure of 0.67 Pa (5 mTorr ) , a power of 100 W and a frequency of 13.56 MHz. The 
samples of the magneto -optical recording mediums as shown in FIG. 1 had a . lambda. d 
of 4.0 .mu.W/K (Example 7) and a . lambda. d of 6.1 .mu.W/K (Example 8). 

Detailed Description Text (58) : 

Examples 7 and 8 was repeated and magneto -optical recording discs as shown in FIG. 2 
were made, except that the magneto-optical recording layer was replaced by two 
exchange coupled magnetic layers 3a and 3b. 

Detailed Description Text (63) : 

Examples 1 and 2 were repeated to make magneto -optical recording mediums as shown in 
FIG. l f except that the magneto-optical recording layer 3 was changed to a TbFeCo 
(22:68:10) alloy layer having a Tc of 2 10. degree. C. and the metal reflecting layer 
was changed to an AlTi (98:2) having a thickness of 40 nm (Comparative example 1) and 
an AgTi (98:2) having a thickness of 30 nm (Comparative example 2) . 

Detailed Description Text (66) : 

Example 1 was repeated to make a magneto -optical recording medium as shown in FIG. 1, 
except that the metal reflecting layer was changed to an AgAuTi (93:5:2) having a 
thickness of 60 nm. 

Detailed Description Text (68) : 

Example 3 was repeated to make a magneto -optical recording medium as shown in FIG. 1, 
except that the magneto-optical recording layer 3 was changed to a TbFeCo alloy layer 
having a Tc of 190. degree. C. and a thickness of 2 0 nm by using a target of a TbFeCo 
(22:71:7) alloy disc and a pure 99.999% Ar gas and Rf sputtering at a pressure of 

0. 67 Pa (5 mTorr), a power of 100 W and a frequency of 13.56 MHz , and that the metal 
reflecting layer 5 was changed to an AlAuTi (91:7:2) having a thickness of 60 nm. The 
magneto -optical recording medium had a . lambda. d of 1.2 .mu.W/K. 

Detailed Description Text (70) : 

Examples 2 and 6 were repeated to make magneto -optical recording mediums as shown in 
FIG. 1, except that the metal reflecting layer was changed to an Al layer having a 
thickness of 120 nm by using a target of an Al disc (100 mm diameter and 5 mm thick) 
and a pure 99.999% Ar gas and RF sputtering at a pressure of 0.67 Pa (5 mTorr), a 
power of 100 W and a frequency of 13.56 MHz. The metal reflecting layer 5 had a 
. lambda. d of 16.8 .mu.W/K and a magneto-optical recording layer was made of TbFeCo 
having a Tc of about 190. degree. C. (Comparative example 5) or NdDyTbFeCo having a Tc 
of about 150. degree. C. (Comparative example 6). 

Other Reference Publication (2) : 

M.Birukawa et al . "Repeat Reading Stability in Magnet -optical Media" , Optical Memory 
Symposium '90, Jul. 11. pp. 65-66. 

CLAIMS : 

1. A magneto -optical recording medium comprising a transparent substrate, a first 
dielectric layer on the substrate, a magneto-optical recording layer on the first 
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dielectric layer and a metal reflecting layer on the magneto-optical recording layer, 
wherein said magneto-optical recording layer has a Curie temperature Tc of from 
100. degree. C. to 200. degree. C. and a layer thickness of from 15 nm to 60 nm, said 
metal reflecting layer has a layer thickness of not less than 60 nm and a product 
. lambda. d of a thermal conductivity .lambda, by the layer thickness d of from 2.5 
.mu.W/K to 20 .mu.W/K, and the following formula is satisfied: 
10 . . lambda. d+160 . ltoreq.Tc . ltoreq. -10 . . lambda . d+2 4 0 . 

2 . A magneto -optical recording medium according to claim 1, wherein said 
magneto -optical recording layer has a Curie temperature of from 100. degree. C. to 
180. degree. C. 

3 . A magneto -optical recording medium according to claim 2, wherein said 
magneto-optical recording layer has a Curie temperature of from 100. degree. C. to 
160. degree. C. 

4 . A magneto -optical recording medium according to claim l f wherein said 
magneto-optical recording layer comprises rare-earth and transition metal elements. 

5. A magneto -optical recording medium according to claim 1, wherein said metal 
reflecting layer is an alloy containing at least one of AlAu and AgAu. 

6. A magneto -optical recording medium according to claim 1, wherein said metal 
reflecting layer is one of AlAu and AgAu alloys containing at least one element 
selected from the group consisting of Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, Tc, Re, Ru, 
Os, Ir, Pt and Pd. 

7. A magneto -optical recording medium according to claim 1, further comprising a 
second dielectric layer between said magneto-optical recording layer and said metal 
reflecting layer. 

8. A magneto - optical recording medium according to claim 7, wherein said second 
dielectric layer has a layer thickness of from 15 nm to 4 0 nm. 

9. A magneto -optical recording medium according to claim 8, wherein said second 
dielectric layer has a layer thickness of from 2 0 nm to 3 5 nm. 

10. A magneto -optical recording medium according to claim 7, wherein said second 
dielectric layer is one of AlSiN and TaON. 

11. A magneto -optical recording medium comprising a transparent substrate, a first 
dielectric layer on the substrate, a magneto-optical recording layer on the first 
dielectric layer and a metal reflecting layer on the magneto-optical recording layer, 
wherein said magneto-optical recording layer comprises first and second magnetic 
layers, the second magnetic layer being located on the side of metal reflecting 
layer, said first magnetic layer has a Curie temperature higher than that of said 
second magnetic layer, a coercive force at a room temperature lower than that of said 
second magnetic layer and a layer thickness thinner than that of said second magnetic 
layer, said second magnetic layer has a Curie temperature Tc.sub.2 of from 

100. degree. C. to 180. degree. C, said magneto-optical recording layer has a total 
layer thickness of from 15 nm to 60 nm, said metal reflecting layer has a layer 
thickness of not less than 60 nm and a product . lambda. d of a thermal conductivity by 
the layer thickness of from 2.5 .mu.W/K to 20 .mu.W/K, and the following formula is 
satisfied: 10 . . lambda. d+160 . ltoreq.Tc . sub. 2 . ltoreq. -10 . . lambda. d+240 . 

12. A magneto -optical recording medium according to claim 11, wherein said second 
magnetic layer has a Curie temperature of from 100. degree. C. to 160. degree. C. 

13. A magneto -optical recording medium according to claim 11, wherein said first and 
second magnetic layers comprise rare-earth and transition metal elements. 

14. A magneto -optical recording medium according to claim 11, wherein said metal 
reflecting layer is an alloy containing at least one of AlAu and AgAu. 

15. A magneto -optical recording medium according to claim 11, wherein said metal 
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reflecting layer is one AlAu and AgAu alloys containing at least one element selected 
from the group consisting of Ti, Zr , Hf, V, Nb, Ta, Cr, Mo, W. Tc, Re, Ru, Os, Ir, Pt 
and Pd. 

16. A magneto -optical recording medium according to claim 11, further comprising a 
second dielectric layer between said magneto -optical recording layer and said metal 
reflecting layer. 

17. A magneto -optical recording medium according to claim 16, wherein said second 
dielectric layer has a layer thickness of from 15 nm to 40 nm. 

18. A magneto -optical recording medium according to claim 17, wherein said second 
dielectric layer has a layer thickness of from 20 nm to 35 nm. 

19. A magneto -optical recording medium according to claim 16, wherein said second 
dielectric layer is one of AlSiN and TaON. 

20. A process for recording and storing information on a magneto-optical recording 
medium whereby stored information can be repeatedly erased and new information 
recorded while maintaining a high recording sensitivity and excellent resistance to 
repeated recording and erasing, which process comprises recording the information on 
a magneto-optical recording medium comprising a transparent substrate, a first 
dielectric layer on the substrate, a magneto-optical recording layer on the first 
dielectric layer and a metal reflecting layer on the magneto-optical recording layer, 
wherein said magneto-optical recording layer has a Curie temperature Tc of from 

110. degree. C. to 180. degree, and a layer thickness of from 15 nm to 60 nm, said 
metal reflecting layer has a layer thickness of not less than 60 nm and a product 
. lambda. d of a thermal conductivity .lambda, by the layer thickness d of from 2.5 
.mu.W/K to 20 .mu.W/K, and the following formula is satisfied: 

- 10 . times . . lambda . d+160 . ltoreq . Tc . ltoreq . . times . . lambda . d+240 . 

21. A process for recording and storing information on a magneto-optical recording 
medium whereby stored information can be repeatedly erased and new information 
recorded while maintaining a high recording sensitivity and excellent resistance to 
repeated recording and erasing, which process comprises recording the information on 
a magneto-optical recording medium comprising a transparent substrate, a first 
dielectric layer on the substrate, a magneto-optical recording layer on the first 
dielectric layer and a metal reflecting layer on the magneto-optical recording layer, 
wherein said magneto-optical recording layer comprises first and second magnetic 
layers, the second magnetic layer being located on the side of metal reflecting 
layer, said first magnetic layer has a Curie temperature higher than that of said 
second magnetic layer, a coercive force at a room temperature lower than that of said 
second magnetic layer and a layer thickness thinner than that of said second magnetic 
layer, said second magnetic layer has a Curie temperature Tc.sub.2 of from 

110. degree. C. to 180. degree. C, said magneto-optical recording layer has a total 
layer thickness of from 15 nm to 60 nm, said metal reflecting layer has a layer 
thickness of not less than 60 nm and a product . lambda. d of a thermal conductivity by 
the layer thickness of from 2.5 .mu.W/K to 20 .mu.W/K, and the following formula is 
satisfied : 

-10 . times . . lambda. D+160 . ltoreq. Tc . sub. 3 . ltoreq. x. lambda .d+24 0 . 
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DOCUMENT- IDENTIFIER: US 5738947 A 

TITLE: Corrosion-resistant film for protecting surfaces of Ag and corrosion-resist 
composite structures 



Abstract Text (1) : 

Disclosed is a corrosion-resistant film for protecting the surfaces of Ag, which 
comprises an Ag--Mg alloy having an Mg content of from 1 to 10 atomic % and which is 
applied to an Ag substrate. Also disclosed is a corrosion-resistant composite 
structure composed of an Ag substrate and a protective film of an Ag--Mg alloy with 
an Mg content of from 1 to 10 atomic % formed on the surface of the Ag substrate. The 
corrosion-resistant film protects an Ag with a silver-white gloss from being 
blackened by sulfide components, etc. The adhesiveness between the film and the Ag 
substrate is good. The composite structure has a high reflectivity and is useful as a 
reflective film for photo -magnetic recording media, optical recording media, 
reflectors, illuminators, etc. The surface of the corrosion-resisting film is 
oxidized to form an MgO layer on the film, and the film exhibits a high protecting 
effect . 

Brief Summary Text (3) : 

The present invention relates to a corrosion-resistant film for protecting surfaces 
of silver (Ag) , with protection from being corroded by ozone, sulfide components, 
etc. in air, to a composite structure composed of a Ag substrate and the 
above-mentioned corrosion-resistant film, which is used as a reflective film, for 
example, for a photo-magnetic recording medium, an optical recording medium, a 
reflector, an illuminator, a sign, etc. and as a plating film, for example, for a 
metal product, a plastic product, etc, and to a method of protecting an Ag surface 
from corrosion from sulfide components and ozone in air. 

Brief Summary Text (5) : 

Ag is an extremely useful metal, having a beautiful silver-white gloss and excellent 
ductility and malleability and having the largest electric conductivity and thermal 
conductivity in the group of metals. In particular, since Ag has a reflectivity of 
almost 100% against visible rays in a broad wavelength range, it is widely used as a 
reflective film for various devices needing mirror surfaces, such as in optical 
recording media, etc. If tableware is plated with Ag, they have improved outward 
appearance and microorganisms in water attached to them are killed. Ag-plated 
utensils have a high-quality feel and their commercial value is elevated. 

Brief Summary Text (11) : 

Another object of the present invention is to provide a composite structure composed 
of an Ag substrate and a corrosion-resistant film which can favorably used as a 
reflective film, for example, for a photo-magnetic recording medium, an optical 
recording medium, a reflector, an illuminator, a sign, etc. and as a plating film, 
for example, for a metal product, a plastic product, etc. 

Drawing Description Text (5) : 

FIG. 3 is a perspective view showing the structure of a compact disc, a kind of 
optical disc of one embodiment of the present invention. 

Drawing Description Text (15) : 

In these drawings, 16a is an Ag film; 16b is an Ag--Mg alloy film; 16 is a reflective 
layer of a photomagnetic disc; 21 is a reflective layer of an optical disc ; 32 is a 



1 of 3 



12/16/02 11:32 AM 



Record Display Form 



http://westbrs:8002ftir^ 



reflective layer of a mirror; 44 is a reflective layer of an illuminator; 52 is a 
plated film of a cosmetic container. 

Detailed Description Text (5) : 

The present invention also provides a reflective film comprising the above-mentioned 
composite structure. Such a reflective film is used in, for example, photomagnetic 
recording media, optical recording media, reflectors, illuminators, various signs, 
etc . 

Detailed Description Text (8) : 

In another embodiment of the reflective film of the present invention for optical 
recording media, it is desirable that the protective film is made of an Ag--Mg alloy 
containing from 1 to 5 atomic % of Mg. 

Detailed Description Text (25) : 

The composite structure of the present invention is comprised of an Ag substrate and 
a protective film of an Ag--Mg alloy, such as that mentioned hereinabove, formed on 
the substrate. As examples of the composite structure, mentioned are reflective films 
for photo-magnetic recording media, optical recording media, reflectors, 
illuminators, various signs, etc., and plating films for plastic products. In the 
composite structure of this type, in general, it is desirable that a protective film 
having a thickness of 5 0 . ANG . or more is formed on an Ag substrate having a 
thickness of 500 .ANG. or more, preferably 1,000 .ANG. or more. If the thickness of 
the Ag substrate is less than 500 .ANG. , there is a probability that the composite 
structure could not have the desired gloss and reflectivity. The preferred range of 
the thickness of the protective film varies in some degree, depending on the use of 
the film, as will be mentioned hereinunder. 

Detailed Description Text (28) : 

Where the reflective film of the present invention is used as a reflective film for 
optical recording media, such as optical discs (CD) , optical cards, etc., it is 
desirable that the protective film is made of an Ag--Mg alloy to be formed by 
incorporating from 1 to 5 atomic % of Mg into Ag. The reason is because the 
reflectivity of the alloy film shall be 90% or more. 

Detailed Description Text (29) : 

FIG. 3 shows an embodiment of the present invention where the reflective film of the 
invention has been applied to an optical disc . In this drawing, a reflective film 21 
has been laminated on a transparent plastic substrate board 22, and the film 21 has 
been coated with a protective film 23. The reflective film 21 is made of the 
composite structure of the invention, which is composed of an Ag film and an Ag--Mg 
alloy film formed on the Ag film. The Ag--Mg alloy film is made of an Ag--Mg alloy 
containing from 1 to 5 atomic % of Mg, and its thickness is suitably 50 .ANG. or 
more. The thickness of the Ag is film is suitably 500 .ANG. or more. The protective 
film may be made of SiAlON, Si. sub. 3 N.sub.4 or the like. 

Detailed Description Text (44) : 

At the intended final vacuum degree of 5 . times . 10 . sup . -7 Torr, Ar gas is introduced 
into the chamber by which the vacuum degree is made 1 . times . 10 . sup . -3 Torr, and the 
sputtering is started. The temperature of the substrate board is set am room 
temperature (25. degree. C ..+-. 3 . degree . C), and an Ag film is formed on the 
substrate board at a predetermined thickness, for example, 1,000 .ANG.. Next, as 
shown in FIG. 8, the substrate board is reset between the Ag target and the Mg 
target. In this situation, .theta. is from 0 to 40. degree, in FIG. 10. While 
resetting the substrate board, the shutter above the Mg target is removed. In this 
way, the condition of the position of the substrate board and the shutter are varied 
at the same time. Subsequently, an Ag--Mg film is formed on the Ag film on the 
substrate board at a predetermined thickness, for example, 50 .ANG.. The composition 
of the Ag--Mg alloy film thus formed contains, for example, 2.4 atomic % of Mg when 
.theta. =20. degree. . Where the Ag- -Mg alloy film thus formed is desired to be 
oxidized, the thus-coated substrate board is, without being kept as it is immediately 
heated at a high temperature and at a high humidity or at a high temperature and at a 
high humidity under high pressure. Alternatively, the thus-coated substrate board is, 
without being exposed to air, heated in the presence of 0.sub.2 in the sputtering 
chamber. The concentration of O.sub.2 is selected so as to produce the desired MgO 
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film, under the chosen time and reaction conditions. 
Detailed Description Text (48) : 

At the intended final vacuum degree of 5 . times . 10 . sup . -7 Torr, Ar gas is introduced 
into the chamber by which the vacuum degree is made 1 . times . 10 . sup . -3 Torr, and the 
sputtering is started. The temperature of the substrate board is set at room 
temperature (25. degree. C. .+-. 3 .degree . C), and an Acj film is formed on the 
substrate board at a predetermined thickness, for example, 1,000 .ANG. . Next, as 
shown in FIG. 9, the substrate is reset above the Ac[--Mg target. In this situation, 
.theta. is from 120. degree, in FIG. 10. While resetting the substrate, the shutter 
above the Ag—Mg target is reset above the Aej target. In this way, the condition of 
the position of the substrate board and the shutter are varied at the same time. 
Subsequently, an Ag—Mg film is formed on the Ag film on the substrate board am a 
predetermined thickness, for example, 5 0 .ANG. . The composition of the Ag--Mg alloy 
film thus formed contains, for example, 2.4 atomic % of Mg when the Acf--Mg target 
contains 5.0 atomic % of Mg. Where the Ag- -Mg alloy film thus formed is desired to be 
oxidized, the thus -coated substrate board is, without being kept as it is, 
immediately heated at a high temperature and at a high humidity or at a high 
temperature and at a high humidity under high pressure. Alternatively, the 
thus -coated substrate board is, without being exposed to air, heated in the presence 
of 0.sub.2 in the sputtering chamber. 

Detailed Description Text (58) : 

As has been described in detail hereinabove, the present invention provides a 
protective film of an Ag--Mg alloy having an Mg content of from 1 to 10 atomic % 
which is used to protect an Ag substrate. The surface of the protective film is 
oxidized to form an Mg oxide film thereon, and the protective film with such an Mg 
oxide film on its surface effectively acts to protect the underlying Ag substrate 
from being corroded by ozone and sulfides in air. The reflectivity of the Ag 
substrate coated with the protective film is not substantially lowered. The 
adhesiveness between the Ag substrate and the protective Ag--Mg alloy film is good. 
The composite structure composed of the Ag substrate and the protective Ag--Mg alloy 
film may be applied to any conventional substrate board or under-layer and the 
adhesiveness between the composite structure and the substrate board or under-layer 
is good. Therefore, the present invention also provides such composite structure 
which is useful, for example, as a reflective film for photo -magnetic recording 
media, optical recording media, reflectors, illuminators, signs, etc. or as a plating 
film for plastic produces, etc. 

CLAIMS : 

10. An optical recording medium comprising a corrosion-resistant composite which 
comprises: i) an Ag substrate; and ii) a protective film of an Ag--Mg alloy with an 
Mg content of from 1 to 5 atomic % formed on the surface of said Ag substrate, 
prepared by a process of 

oxidizing a surface part of said protective film of said Ag--Mg alloy to form an MgO 
layer on an external surface of said protective film wherein Mg is diffused from a 
surface of said Ag--Mg alloy opposite to an interface between said Ag surface and 
said Ag--Mg alloy 

wherein said protective film has a thickness of 50 .ANG. or more. 
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PUB-NO: JP4 07110 964A 

DOCUMENT- IDENTIFIER: JP 07110964 A 
TITLE: OPTICAL RECORDING MEDIUM 

PUBN-DATE: April 25, 1995 

INVENTOR- INFORMATION : 

NAME COUNTRY 
UEMATSU, TAKUYA 
IMAMURA, SATORU 
SEKI, YOSHINORI 
KURIWADA, TAKESHI 

ASSIGNEE -INFORMATION: 

NAME COUNTRY 
MITSUBISHI CHEM CORP 

APPL-NO: JP05277809 
APPL-DATE: October 8, 1993 



INT-CL (IPC) : Gil B 7/24 



ABSTRACT: 

PURPOSE: To obtain an optical recording medium whose recording power margin is wide, 
whose recording linear-velocity dependence is small and which is suitable for a 
recordable compact disk . 

CONSTITUTION: An optical recording medium is formed in such a way that a 
light-absorbing layer containing an organic pigment, a light-reflecting layer 
composed of a metal and a protective layer are laminated sequentially on a 
transparent substrate. The light-reflecting layer is featured in such a way that it 
is a silver polycrystal thin film at I200/llll&le ; 0 . 2 when its X-ray diffraction 
intensity by a 111 plane is designated as 1111 and its X-ray diffraction intensity by 
a 200 plane is designated as 1200 in an X-ray diffraction spectrum measured by a 
θ -2θ method while an angle of incidence with reference to the face of the 
substrate is set at fctheta; . 

COPYRIGHT : (C) 1995 , JPO 
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Nov 25, 1992 



PUB-NO: JP404337534A 

DOCUMENT- IDENTIFIER: JP 04337534 A 
TITLE: OPTICAL RECORDING MEDIUM 

PUBN-DATE: November 25, 1992 

INVENTOR- INFORMATION : 

NAME COUNTRY 
MURAKAMI, SHINICHI 
SASAGAWA, TOMOYOSHI 
KOIKE, MASASHI 
HIROSE, SUMIO 

ASS IGNEE - INFORMATION : 

NAME COUNTRY 
MITSUI TOATSU CHEM INC 

APPL-NO: JP03107029 
APPL-DATE: May 13, 1991 

US -CL- CURRENT: 369 / 283 

INT-CL (IPC): G11B 7/24; B41M 5/26 

ABSTRACT : 

PURPOSE: To enhance the interchangeability with a reproduction-only CD and to enhance 
the adhesion of a reflection layer by providing the reflection layer consisting of an 
Au film having a specific value or below of the half value width of prescribed peaks 
in X-ray diffraction. 

CONSTITUTION: The DRAW type CD is formed by successively laminating a recording layer 
2, the reflection layer 3 and a protective layer 4 on an injection- molded substrate 
1 consisting of polycarbonate. The layer 3 is formed of a metallic film essentially 
consisting of the Au having fide ; 0.90° half value width of the 1, 1, 1 peaks in X-ray 
diffraction and ≥l kinds among Ag, Al and Cu may be incorporated as side 
components into this film. A phthalocyanine dye (e.g. : compd. of formula) is 
preferably used for the layer 2 and the layer can be formed by a spin coating method, 
etc. The layer 4 can be formed of a UV curing acrylic resin. 

COPYRIGHT: (C) 1992 , JPO&Japio 
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T^xfeivib. *i©^tiwM&«v>i*2Stt6U: 

B. £i*B\ Ag, A 1, Cu, Cr, N i, Si, 
Ge Ctl6©ffl)«»7c*©tt 
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